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Claims 

[ci] 1. A method for determining an idle torque for an engine 
in a vehicle, the idle torque for the engine being at least 
partly based on an engine torque level below which en- 
gine misfires will occur, the vehicle including an electric 
machine operable to provide torque to the engine, the 
method comprising: 

commanding the engine to operate in an idle state, in- 
cluding providing a torque command to the engine; 
determining an output torque of the engine while the 
engine is in the idle state; 

determining a torque offset defined as a difference be- 
tween the torque command and the determined engine 
output torque; and 

determining the idle torque for the engine based at least 
in part on the torque offset. 

[c2] 2. The method of claim 1, wherein determining the idle 
torque for the engine includes mathematically combining 
the torque offset with a stored torque offset, and deter- 
mining the idle torque based at least in part on the 
mathematical combination of the offsets. 



[c3] 3. The method of claim 1, the vehicle further including 



an air conditioning system compressor and an emissions 
system carbon canister, tlie method further comprising: 
prohibiting operation of the compressor while the output 
torque of the engine is being determined; and 
prohibiting purge of the carbon canister while the output 
torque of the engine is being determined. 

[c4] 4. The method of claim 1, further comprising: 

determining whether the torque offset is within a prede- 
termined torque offset range for a predetermined period 
of time; and 

waiting to determine the idle torque for the engine until 
the torque offset is within the predetermined torque off- 
set range for the predetermined period of time. 

[c5] 5. The method of claim 1, further comprising: 

prohibiting engine shutdown prior to commanding the 
engine to operate in the idle state. 

[c6] 6. The method of claim 1, wherein commanding the en- 
gine to operate in the idle state further includes provid- 
ing a speed command to the engine. 

[c7] 7. The method of claim 1, wherein the determined en- 
gine output torque is at least partly based on an output 
torque of the electric machine. 

[c8] 8. A method for determining an idle torque for an engine 



in a vehicle, tlie veliicle including an electric machine 
operable to provide torque to the engine, and an energy 
storage device capable of providing energy to operate 
the electric machine, the method comprising: 
determining whether at least one initial condition is met; 
and 

initiating an idle torque adaption algorithm when the at 
least one initial condition is met, the idle torque adap- 
tion algorithm including, 

a) commanding the engine to operate in an idle state, in- 
cluding providing a torque command to the engine, 

b) determining an output torque of the engine while the 
engine is in the idle state, 

c) determining a torque offset defined as a difference 
between the torque command and the determined en- 
gine output torque, 

d) determining whether at least one secondary condition 
is met, 

e) determining the idle torque for the engine based at 
least in part on the torque offset when the at least one 
secondary condition is met, and 

f) restarting the idle torque adaption algorithm when the 
at least one secondary condition is not met. 

9. The method of claim 8, wherein the at least one initial 
condition is chosen from a first set of conditions, includ- 



ing a vehicle transmission gear being in a drive gear or a 
low gear, a discharge power limit for the energy storage 
device being greater than a predetermined discharge 
power limit value, a charge power limit for the energy 
storage device being greater than a predetermined 
charge power limit value, and an engine coolant temper- 
ature being within a predetermined engine coolant tem- 
perature range. 

[ciO] 10. The method of claim 8, wherein the at least one sec- 
ondary condition is chosen from a second set of condi- 
tions, including a vehicle speed being less than a prede- 
termined vehicle speed, an accelerator pedal being dis- 
engaged, a brake pedal being engaged, an engine power 
command being less than a predetermined engine power 
command, an engine speed being less than a predeter- 
mined engine speed, and a time since initiating the idle 
torque adaption algorithm being less than a predeter- 
mined time. 

[cii] 11. The method of claim 8, further comprising: 

counting the number of times the idle torque adaption 
algorithm is restarted; 

prohibiting engine shutdown when the number of times 
the idle torque adaption algorithm is restarted is at or 
below a predetermined number; and 
allowing engine shutdown when the number of times the 



idle torque adaption algorithm is restarted is above the 
predetermined number. 

[ci2] 12. The method of claim 8, wherein determining the idle 
torque for the engine includes mathematically combining 
the torque offset with a stored torque offset, and deter- 
mining the idle torque based at least in part on the 
mathematical combination of offsets. 

[ci3] 13. The method of claim 8, the vehicle further including 
an air conditioning system compressor and an emissions 
system carbon canister, the method further comprising: 
prohibiting operation of the compressor while the output 
torque of the engine is being determined; and 
prohibiting purge of the carbon canister while the output 
torque of the engine is being determined. 

[ci4] 14. The method of claim 8, further comprising: 

determining whether the torque offset is within a prede- 
termined torque offset range for a predetermined period 
of time; and 

waiting to determine the idle torque for the engine until 
the torque offset is within the predetermined torque off- 
set range for the predetermined period of time. 

[ci5] 15. The method of claim 8, further comprising: 

prohibiting engine shutdown prior to commanding the 



engine to operate in the idle state. 

[cl6] 16. The method of claim 8, wherein commanding the 
engine to operate in the idle state further includes pro- 
viding a speed command to the engine. 

[ci7] 17. The method of claim 8, wherein the determined en- 
gine output torque is at least partly based on an output 
torque of the electric machine. 

[ci8] 18. A vehicle comprising: 
an engine; 

an electric machine operable to provide a torque to the 
engine; and 

at least one controller configured to command the en- 
gine to operate in an idle state by at least providing a 
torque command to the engine, the at least one con- 
troller being further configured to determine an output 
torque of the engine while the engine is in the idle state, 
determine a torque offset defined as a difference be- 
tween the torque command and the determined engine 
output torque, and determine the idle torque for the en- 
gine based at least in part on the torque offset. 

[ci9] 19. The vehicle of claim 18, wherein the at least one 

controller is further configured to mathematically com- 
bine the torque offset with a stored torque offset, and to 



determine the idle torque based at least in part on the 
mathematical combination of the offsets. 

[c20] 20. The vehicle of claim 18, further comprising: 

an air conditioning system including a compressor; and 
an emissions system including a carbon canister, and 
wherein, the at least one controller is further configured 
to prohibit operation of the compressor and prohibit 
purge of the carbon canister while the output torque of 
the engine is being determined. 

[c2i] 21. The vehicle of claim 18, wherein the at least one 

controller is further configured to determine whether the 
torque offset is within a predetermined torque offset 
range for a predetermined period of time, and to wait to 
determine the idle torque for the engine until the torque 
offset is within the predetermined torque offset range 
for the predetermined period of time. 

[c22] 22. The vehicle of claim 18, wherein the controller is fur- 
ther configured to prohibit engine shutdown prior to 
commanding the engine to operate in the idle state. 

[c23] 23. The vehicle of claim 18, wherein the controller is 

configured to determine the engine output torque based 
at least in part on an output torque of the electric ma- 
chine. 



